Author’s Accepted Manuscript
CERAMICS

Large electrocaloric effect mn lead-free Baj. INT RNIL%NAL

xCaxTi]yZryO3 ceramics under strong electric field
at room-temperature

Manel ben Abdessalem, Issa Kriaa, Abdelhedi
Aydi, Najmeddine Abdelmoula

www.elsevier.convlocate/ceri

PII: S0272-8842(18)31066-6
DOI: https://doi.org/10.1016/j.ceramint.2018.04.194
Reference: CERI18111

To appear in:  Ceramics International

Received date: 14 February 2018
Revised date: 21 April 2018
Accepted date: 21 April 2018

Cite this article as: Manel ben Abdessalem, Issa Kriaa, Abdelhedi Aydi and
Najmeddine Abdelmoula, Large electrocaloric effect in lead-free Ba_yCayTij.

yZryO3 ceramics under strong electric field at room-temperature, Ceramics
International, https://doi.org/10.1016/j.ceramint.2018.04.194

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://www.elsevier.com/locate/ceri
https://doi.org/10.1016/j.ceramint.2018.04.194
https://doi.org/10.1016/j.ceramint.2018.04.194

Large electrocaloric effect in lead-free Ba;.xCa,Ti1.,ZryO3 ceramics under
strong electric field at room-temperature

Manel ben Abdessalem”, Issa Kriaa, Abdelhedi Aydi, Najmeddine Abdelmoula

Laboratory of Multifunctional Materials and Applications (LaMMA), LR16ES18, Faculty of

Sciences of Sfax, University of Sfax, B.P. 1171, 3000 Sfax, Tunisia.

“Corresponding author. ben.abdessalem.manel@gmail.com

Abstract

In this study, lead-free Ba;«CaxZryTi.yOs (BCTZ(X, y)) ceramics were prepared by
means of the classic solid-state reaction method. The morphotropic phase transition (MPB)
from the orthorhombic to the tetragonal phase (O-T) was identified in this composition.
Besides, the identification of those two structures at room temperature (RT) was made
possible thanks to an X-ray diffraction (XRD) study. In order to determine the phase
transitions dielectric measurements were conducted. Based on Maxwell equation, the
electrocaloric (EC) effect in the studied ceramics was performed via the indirect method. The
compositions gave maximum EC temperature changes (AT) at above their T¢ on application
of a 3 kV/mm electric field. These temperature changes are AT=0.565K at Tgc=392K,
AT=0.548K at Tgc=365K and AT=0.235K at Tgc=307K for BCZT(10%,5%),
BCZT(13%,10%) and BCZT(20%,15%), respectively. At RT, these compositions provided a
very interesting EC coefficient (¢ = AT/AE) compared to the pure BaTiO3; (BT). These values,
lying between 0.105 Kmm/kV and 0.188Kmm/kV for AE = 3 kV/mm, are also greater than

those related to some lead-based ferroelectric.
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